The aim of this study is to analyze the influence of climatic and economic variables on seasonal tourism demand variations in Japan's major western areas. Seasonal tourism fluctuations can present a serious problem, since the profit and daily administration of stakeholders, as well as tourism policy design, are affected. Considering these aspects, this study investigated the influence of climatic and economic variables on tourism demand fluctuations in typical tourist destinations in western Japan. GMM (Generalized Method of Moments) estimations, based on two models, are implemented in an empirical study. The estimated parameters of the first model imply that rainfall is a negative factor in Kyoto's tourism, while temperature and price levels are positive elements. In spite of the presence of these positive factors in Hiroshima, we could not determine the effects of rainfall and vitalization of the regional economy on tourism in this area. In Naha, temperature, price level, and vitalization of the regional economy may increase the number of visitors. The second model's estimates for Kyoto imply that temperature, sunshine duration, and price level are positive influences. For Osaka, Fukuoka, and Hiroshima, we find that sunshine duration, and price level are positive factors. In Hiroshima, temperature is an additional positive factor, while the effects of vitalization of the regional economy cannot be determined. For Naha, temperature, price level, and vitalization of regional economy may increase the number of visitors, but no significant implication can be drawn about the effect of sunshine duration.
Introduction
This study examines the influence of climatic and economic variables on tourism demand fluctuations and seasonality in western Japan's typical tourism destinations. Seasonal tourism fluctuation can be a serious problem since it has a certain influence on the profit and daily administration of stakeholders and tourism policy design.
The Gini coefficient is applied mainly to represent the state of the income distribution in economic context to the present. However, the Gini coefficient is often used for analyzing tourism fluctuation. Table 1 shows the estimated Gini coefficients from the year 2008 to 2016 for the selected five prefectures in the western part of Japan -Kyoto, Osaka, Hiroshima, Fukuoka, and Okinawa -to examine seasonal variations in tourism demand by using the data on approximate monthly total number of overnight guests (accommodation facilities with 10 or more employees). Regarding the estimated Gini coefficient, the following points can be considered. First, the seasonal fluctuations expressed by the Gini coefficient are smaller for Osaka and Fukuoka and relatively larger for Kyoto, Hiroshima, and Okinawa. Second, seasonal fluctuation varies by prefecture, but the Gini coefficients for each area generally This paper is organized as follows. Section 2 provides a review of previous studies on the seasonal variation of tourism. The estimation method is described in Section 3, and Section 4 outlines an empirical analysis to investigate the influence of climatic and economic variables on tourism demand fluctuation in the typical tourist destinations in western Japan by applying GMM (Generalized Method of Moments) estimation. Finally, Section 5 summarizes and concludes the study. 
Seasonality in Tourism: A Review
Previous studies on seasonal tourism variations mainly describe the technical aspects that are required to accurately comprehend seasonality for tourism demand prediction and to provide policy perspectives. Lundtorp (2001) provides a comprehensive explanation of seasonal tourism variation, and mentions the role of the supply chain and the continuity of transportation in seasonal variations of tourists' destination selections. Butler (2001) reviews the 1 The data on "approximate total number of overnight guests (accommodation facilities with 10 or more employees)" for making Lundtorp (2001) discusses some approaches to understanding seasonal tourism demand variations, including the use of the seasonal variation index and the Gini coefficient to reflect the size of the annual seasonal variation. To minimize the effects of seasonal variations on tourism, some researchersincluding Kulendran and King (1997) , Lim and McAleer (2001) , and Goh and Law (2002) -estimate tourism demand precisely. By contrast, Koc and Altinay (2007) analyzes the Turkish seasonal tourism variation patterns by taking advantage of the X-12-ARIMA model, and outlines different patterns of visitors, tourism expenditures, and tourism expenditure seasonality. Nadal et al. (2004) consider the relationship between the Gini index and economic variables such as GDP in assessing UK and German tourists who visit the Balearic Islands. They show that an increase in the UK or Germany's GDP, and a rise in the relative price between these two countries and the Balearic Islands, would decrease the Gini index. They also find that economic conditions such as income and relative price, are decisive factors in determining the number of visitors based on gravity theory.
The seasonal tourism fluctuation further depends on the characteristics of the destination. Visitors to natureoriented destinations such as national parks are more influenced by climatic conditions than those who visit culture-oriented destinations. Morales (2003) analyzes the seasonality of three tourism destinations in Spain (Malaga, Granada, and Armenia), and emphasized the effect of culture-oriented policies such as the construction of an art museum in decreasing the Gini index. Morales (2003) also finds that attractions such as cultural exhibitions and theater performances are unrelated to tourism seasonality. Cuccia and Rizzo (2011) classify six Sicilian destinations (in Italy) into four clusters according to their cultural attractiveness, showing that seasonality depends on the variety of cultural attractions.
Tourism demand seasonality is rather a supply-side issue; its impact affects tourism management. Decisionmaking by the managers of accommodation facilities, catering services, attractions, and tour operators is based on investment and fund management, and aims to realize flexible employment, tourism, and a differentiation strategy. In this respect, a policy to mitigate seasonal variation is necessary for stable and profitable management (Lee et al. (2008) ). However, because some causes of tourism seasonality, which are related to natural-and socioeconomic factors, do not correspond with each other, various strategies and individual evaluations should be determined. On the other hand, Kulendran and Dwyer (2010; 2012) focus on economic factors, in addition to climatic elements, when considering the influence of seasonal fluctuations on tourism demand.
Method
This section describes the method used in our empirical analysis of the influence of climatic and economic variables on tourism for the selected five prefectures in the western part of Japan -Kyoto, Osaka, Hiroshima, Fukuoka, and Okinawa. The sample period of estimation (monthly basis) is 2008:M1 (January) to 2017:M12 (December). Our dataset is composed of the following variables. 2 V: approximate total number of overnight guests (accommodation facilities with 10 or more employees); prefectural data (Kyoto, Osaka, Hiroshima, Fukuoka, Okinawa), monthly, final figures (Transition Table  in Table 4 -2, result of the survey "Overnight Travel Statistics," January to December 2017, final report, the Japan Tourism Agency, Ministry of Land, Infrastructure, Transport, and Tourism ). R: amounts of rainfall (mm) at observation sites (in the cities of Kyoto, Osaka, Hiroshima, Fukuoka, and Naha (in the Okinawa prefecture)), monthly, issued by the Japan Meteorological Agency. T: average air temperature (°C) at observation sites (in the cities of Kyoto, Osaka, Hiroshima, Fukuoka, and Naha (in the Okinawa prefecture)), monthly, issued by the Japan Meteorological Agency.
S: total sunshine duration (hours) at observation sites (in the cities of Kyoto, Osaka, Hiroshima, Fukuoka, and Naha (in the Okinawa prefecture)), monthly, issued by the Japan Meteorological Agency. P: consumer price index, prefectural data ( "V" is the proxy variable for tourism demand and "I" is the proxy variable for the level of vitalization of the regional economy. In addition, our empirical analysis focuses on western Japan, namely, on the cities of Kyoto, Osaka, Hiroshima, Fukuoka, and Naha (in the Okinawa prefecture). The climatic variables, R, T, and S were observed at the observation sites of the Japan Meteorological Agency in each area or city. In short, they represent a city-level or town-level data set. By contrast, the economic variables, V, P, and I reflect the prefectural data that were observed by several governmental offices. In this study, the prefectural data are regarded as proxy variables for city-or town-level data in conducting the empirical research based on the regional tourism.
For our empirical study, we implemented a GMM (Generalized Method of Moments) estimation by considering the measurement error and endogeneity of the variables, in addition to the correlation between the explanatory variables and the error term. Our GMM estimation was conducted with the assumption that the consumer price index for each area is endogenous, and with the Newey-West HAC (heteroskedasticity and autocorrelation consistent) weighting matrix to accommodate the possibility of serial correlation and heteroscedasticity.
Concretely, our estimations were conducted by the following two types of specification (" " means the natural logarithm):
Instrument specifications regarding these two estimations are provided in the notes of Tables 6 and 7.
Empirical Results
We implemented a GMM (Generalized Method of Moments) estimation for Model (1) and Model (2), under the conditions and assumptions described in the former section. Further details regarding this estimation are provided in the notes of Tables 6 and 7. Since we should take a critical stance toward this type of estimation, Hansen's test for over-identification, the endogeneity test for variables, and the test for weak instrument variables utilizing Cragg-Donald statistic and Stock-Yogo critical values, were conducted.
The results of the endogeneity tests (Wu -Hausman test) for the variables in Models (1) and (2) of our estimations -(P), price level -for our areas of research interest are shown in Tables 2 and 3, respectively. The null hypotheses of exogeneity can be rejected at the conventional level by the test statistics for the case of Naha (in Okinawa prefecture) alone. This result means that our estimation Models (1) and (2) do not always fit well for the areas of interest, except for Naha, in terms of setting the endogenous variable. However, the main purpose of this research is to analyze the influence of climatic and economic variables on seasonal tourism variation as a type of spatial movement in several Japanese areas. Thus, we were obliged to proceed with the investigation, with careful attention to the possibility of an incomplete estimation model. Further, to investigate the weak identification problem pointed out by some studies (including Mavroeidis (2004)), we use the Cragg and Donald (1993) statistic and the Stock and Yogo (2005) critical values. 3 In Table 4 , the Cragg-Donald F-statistics of the five areas under consideration in Model (1) are apparently larger than the Stock-Yogo critical values for both relative bias and size. Thus, the null hypothesis of weak identification is rejected for each area. In addition, we can obtain the same result for Model (2) by considering Table 5 . Therefore, the test results imply that the sets of instrumental variables for our two estimation models are valid. Table 6 reports the GMM estimation results for the five areas under consideration, namely, Kyoto, Osaka, Hiroshima, Fukuoka, and Naha (in Okinawa), with respect to Model (1). Considering Hansen's diagnostic test, the null hypotheses of over-identification for the GMM estimation cannot be rejected, thus supporting the validity of the moment conditions, as shown by the J-statistic and the p-value in the table.
With regard to the estimated parameters of Model (1) for Kyoto, the coefficient of R is barely significant at the 10% level, with our expected sign. The coefficient of T is significant at the 1% level, and the coefficient of P is also significant, but the level of significance is 10%. The signs of T and P are controversial. By contrast, I is apparently insignificant. This result implies that rainfall is a negative factor for tourism in Kyoto, although temperature and price level are positive elements. As for Osaka and Fukuoka, only the coefficient of P is significant. In this respect, the estimation results for Osaka and Fukuoka do not have any positive implications. The estimated parameters of T and P for Hiroshima are significant at the 1% level. Thus, temperature and price level are positive factors. However, we cannot determine the effects of rainfall and vitalization of the regional economy on tourism of Hiroshima. By contrast, Naha's coefficients on T, P, and I are sufficiently significant at the 1% level, but R is not significant at the conventional level. Therefore, temperature, price level, and vitalization of the regional economy may enlarge the number of visitors to Naha (in the Okinawa Prefecture), although nothing can be concluded with respect to the effect of rainfall. Overall, we cannot find any areas in our investigation that correspond entirely to estimation Model (1). However, Model (1) relatively fits with Kyoto and Naha. In addition, it still needs further work to consider the signs of the estimated coefficients on temperature and price level, as well as the causality between these two factors and the number of visitors. Table 7 reports the estimation result by the GMM method for the five focus areas of Model (2). By considering the J-statistic and the p-value in the table, we can determine that the null hypotheses of over-identification for GMM estimation cannot be rejected by Hansen's test, and that the validity of the moment conditions is supported.
With respect to the parameter estimation based on Model (2) for Kyoto, the coefficients on T, S, and P are significant at the 5% level, while the one on I is apparently insignificant. This result implies that temperature, sunshine duration, and price level are positive elements for tourism in Kyoto. As for Osaka and Fukuoka, S, and P are significant at the 1% level, while the others are not. In this respect, we find that sunshine duration and price level are positive factors for tourism in Osaka and Fukuoka. The coefficients on T and P are significant at the 1% level, and that of S is significant at the 5% level in the case of Hiroshima. I is insignificant. Thus, temperature, sunshine duration, and price level can be regarded as positive factors for Hiroshima's tourism, although we cannot determine the effects of vitalization of the regional economy. By contrast, the coefficients on T and P for Naha are noticeably significant at the 1% level, and the one on I is significant at the 5% level. However, S is not significant at the conventional level, and this result might contradict our intuition in general. Thus, temperature, price level, and vitalization of the regional economy may increase the number of visitors to Naha (in the Okinawa Prefecture), although no significant implication can be drawn about the effect of sunshine duration.
On the whole, Model (2) fits Kyoto, Hiroshima, and Naha relatively well. As for Model (1), we need to consider the signs of the estimated coefficients on temperature and price level, as well as the causality between these two factors and the number of visitors.
Concluding Remarks
This study investigated the influence of climatic and economic variables on tourism in five areas in western Japan. For our empirical study, the GMM (Generalized Method of Moments) estimations based on two kinds of specifications (Model (1) and Model (2)) were implemented, considering the measurement error and endogeneity of the variables, in addition to the correlation between the explanatory variables and the error term. Our GMM estimations were made under the assumption that the price level is endogenous, and with the Newey-West HAC (heteroskedasticity and autocorrelation consistent) weighting matrix to accommodate the possibility of serial correlation and heteroscedasticity.
The estimated parameters of Model (1) imply that rainfall is a negative factor for Kyoto's tourism, while temperature and price level are positive elements. Positive implications cannot be derived for Osaka and Fukuoka. While temperature and price level are positive factors, we cannot determine the effects of rainfall and vitalization of the regional economy on Hiroshima's tourism. For Naha (in the Okinawa Prefecture), temperature, price level, and vitalization of the regional economy may increase the number of visitors; however, no conclusions can be drawn about the effect of rainfall.
The Model (2) estimations for Kyoto imply that temperature, sunshine duration, and price level are positive tourism elements. By contrast, we find that sunshine duration and price level are positive factors for Osaka and Fukuoka's tourism. With respect to Hiroshima, temperature, sunshine duration, and price level can be regarded as positive factors, although the effects of vitalization of the regional economy cannot be determined. For Naha, temperature, price level, and vitalization of the regional economy may increase the number of visitors; however, nothing can be concluded in terms of the effect of sunshine duration.
Note that we cannot find any areas of investigation that fits the estimation Models (1) and (2) entirely. Further work is required to consider the signs of the estimated coefficients on temperature and price level, as well as the causality between these two factors and the number of visitors.
